Figure 1. (left) The CALIPSO (Cloud-Aerosol and Lidar Infrared Pathfinder Observations) satellite can detect, with its laser, particles in the atmosphere such as volcanic aerosols from the Sarychev eruption on 12 June 2009, here seen photographed from the International Space Station (right).
from the vertical backscatter profiles from the ground to the stratosphere. 3 Primarily designed for studying tropospheric particles, the nighttime channel at 532nm has a high sensitivity and can, with sufficient averaging, be used to detect small-scale volcanic plumes in the stratosphere for several months, even if the aerosol density is very low. 4 Since June 2006, CALIPSO observed several volcanic plumes and followed them as they were carried around the world by atmospheric circulation. New Guinea on 7 October. The plume from Soufriere Hills remains at the same level for three months before being slowly lifted in the stratosphere by the general circulation, while the Tavurvur aerosols, at lower levels, disappear within two to three months.
Smaller plumes, with SRs between 1.08 and 1.14, were observed at 17-19km For the first time, those moderate events have been detected over a long period, demonstrating that eruptions with a volcanic explosivity index between three and four and located in the tropics can be an important source of aerosols for the stratosphere, a fact not fully recognized until now. The sulfuric dioxide initially injected at 19-20km is oxidized into sulfuric acid droplets and transported by the general circulation-also called BrewerDobson (BD) circulation-into the middle tropical stratosphere, forming a reservoir. Afterwards, those aerosols are released into the global stratosphere according to the season and the phase of the quasibiennal oscillation. 5 The vertical velocity of the ascending branch of the BD circulation can be deduced by subtracting the sedimentation from the apparent volcanic-plume uplift, providing an opportunity to evaluate the mean vertical atmospheric motion in the stratosphere.
However, the fate of volcanic plumes injected below 20km is very different. Indeed, they disappear within 1-3 months and are diluted every winter, directly or after horizontal transport from middle latitudes to the tropics, by rapid injection of clean air (SR<1.04, in blue) coming from the tropical troposphere. The rapid propagation of clean air parcels is in phase with the deep convective season of the southern hemisphere. 6 This would indirectly indicate that deep convection is reaching the lower tropical stratosphere and can potentially affect the chemical balance of this region.
The CALIPSO lidar offers a unique opportunity for studying stratospheric aerosols in the tropics through its high vertical and temporal resolution. In its first five years, the plumes of several volcanic eruptions have been observed and have underscored the importance of moderate tropical eruptions at the level of stratospheric aerosols. The lifetime of those aerosols depends primarily on the altitude of the initial volcanic injection, 20km being the critical level above which they last for years. Consequently, CALIPSO provides important information relevant to the recently proposed geoengineering solution 7 that would address global warming by reproducing the cooling effect of volcanic eruptions. The perspectives offered by CALIPSO are broad, but we will focus in the future on the role of nonvolcanic aerosols, natural and/or anthropogenic, in the tropical upper troposphere. 
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